1953). Ammon's horn is considered by these workers at Yale to be a constituent part of the visceral brain, together with the uncus, amygdaloid nucleus, the anterior insula, posterior orbital and anterior cingular region. Although this experimental work and its interpretation is still in a state of flux, Maclean has developed the view that the frontotemporal portion of the visceral brain is concerned specifically with memories, feelings and actions in relation to the oral senses. Ammon's horn, uncus and amygdaloid nucleus are in close spatial relation with each other as well as with the hippocampal gyrus of which they form a part, and it is the combination of these centres to which the term "hippocampal formation" refers.
There have also been other interpretations of the function of these hippocampal centres. Grunthal (1947) observed bilateral destruction of the Ammon's horn as the only change in a case, aged 67, of severe dementia with oral tendencies which followed hypoglycaemic coma. The author interpreted this finding as evidence that normal function of Ammon's horn is a prerequisite for the highest intellectual performance and for the co-ordination of intellectual with affective behaviour. This thesis has been accepted, in principle at least, by Imhof (1948), Tile (1951, 1954) , Glees and Griffiths (1952) and Hegglin (1953) . Gruinthal's concept of the Ammon's horn serving as an unspecific activator has much in common with Herrick's (1933) and le Gros Clark's (1950) ideas. Quite recently they have also found some experimental support through the work of Green and Arduini (1954) who observed concomitant activity in the hippocampus after stimulation of the activating mechanism in the brain-stem with consequent arousal activity in the neocortex. Again Feindel and Gloor (1954) reported evidence suggesting that the amygdaloid complex, like the reticular formation in the brain-stem and thalamus, is a structure capable of exerting diffuse regulatory effects on other cerebral regions. This is a very summary review of the historical development of the problem. Almost uovernight, what had been mainly a theoretical discussion has become a problem of practical importance through the introduction of the operation of anterior temporal lobectomy. In 1953, Earle, Baldwin and Penfield published their concept of incisural sclerosis which involves the hippocampal region and the first temporal convolution more consistently than any other part of the temporal lobe. Incisural sclerosis was found by the Montreal workers to be present in 66% of their total material, i.e. in all cases in which the epilepsy was not caused by ordinary focal lesions such as tumour, trauma or inflammatory disease; these workers claimed the lesions to be exclusively due to herniation at birth.
In the same year, Sano and Malamud (1953) published their report on 50 anatomically investigated epileptics, which also aroused much interest. Sano and Malamud found Ammon's horn sclerosis in 29 of 50 cases of unselected epilepsy. After exclusion of unsuitable cases, they established that almost all cases with positive Ammon's horn sclerosis had exhibited some clinical and electroencephalographic evidence of temporal lobe seizures during life. This investigation confirms the results of a similar study by Stauder which was published in 1935, but has curiously not received attention in the recent literature. Stauder found Ammon's horn sclerosis in 36 out of a total of 53 cases; 29 of these cases had shown clinical signs of temporal lobe lesion. On the other hand none of the 17 cases with normal Ammon's horn had shown clinical features of involvement of the temporal lobe.
In our own material-so far-the correlations are not nearly as conclusive. In a recent publication (Meyer, Falconer and Beck, 1954) definite Ammon's horn sclerosis was found in 7 of 12 cases of our second group which is comparable to the "incisural sclerosis" group of Earle, Baldwin and Penfield. This second group has now grown to 20 cases, but again of the 18 cases in which tissue of Ammon's horn was available, sclerosis of a degree comparable to the findings of Sano and Malamud was found in only 12, i.e. in 66 %, which is not significantly higher than its average incidence in all types of epilepsy. There are possible explanations for this discrepancy. In some of the 6 cases without Ammon's horn sclerosis, the Ammon's horn, although there was no conspicuous loss of neurones, showed increase of glial cells within considerable parts of the pyramidal layer, a change which might not be without functional significance. There were in these 6 cases also-apart from marginal and white matter gliosis-rather indefinite lesions in other parts of the temporal lobe. It is possible that the epileptogenic focus in these cases may have been situated outside the tissue available for histological investigation. In fact, X-ray findings suggest that the lesions in 2 cases were bilateral and an Ammon's horn sclerosis might well be present in the unoperated hemisphere. It may thus be that ultimately the discrepancy between Stauder's and Sano and Malamud's and our own figures may become smaller.
In addition to the Ammon's horn, we have in our material given attention to the uncus and, in particular, to the amygdaloid nucleus. In 4 of the few cases in which tissue was available, there was in the amygdaloid complex of nuclei, focal or diffuse loss of neurones with subsequent gliosis, as is demonstrated in Figs. 1-31. Unfortunately we have-so far -not obtained successful glial stains (which are known to be difficult in biopsy material) and we were therefore compelled to assess gliosis from the number and appearance of the macroglial and oligodendroglial cells ( Fig. 3A and B ). It is seen in the photomicrographs that the lesion is more or less confined to the paraventricular region within the basal nucleus which apparently is not concerned with olfactory function and from which, according to Fox (1943) and Adey and Meyer (1952) the stria terminalis arises to convey fibres to the hypothalamus and particularly to the ventromedial nucleus. Since the interpretation of biopsy findings is difficult, it is of interest that we have recently had the opportunity of finding amygdaloid change also in 2 post-mortem cases in which severe and repeated status epilepticus had been a predominant feature. One was a case of a child aged 8 suffering from Still's syndrome, in the course of which repeated epileptic status occurred leading to a state of considerable dementia. The lesions which are described in full in another publication (Meyer, Beck and Shepherd, 1955) 
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Section of Psychiatry with Section of Neurology 461 but were most marked in the temporal lobe and in the Sylvian region. The Ammon's horn showed typical selective sclerosis and the amygdaloid nucleus, particularly in its ventral aspects, contained a considerable area of incomplete softening, recognizable on macroscopic inspection. Within the damaged area most of the nerve cells had disappeared.
The second case concerned a patient who had been suffering from recurrent attacks of mania, the last of which had become chronic. A prefrontal leucotomy was performed when she was 43 years old. As was seen at autopsy, the cut had been located in a posterior plane and had resulted in an unusually complete severance of all fibres connecting with the frontal region, including Brodmann's area 6. The caudate nucleus was also damaged on one side. This posterior cut accounts for the severity of the post-operative personality change and for other undesirable sequelk such as cedema and trophic disturbances which made their appearance about four months after the operation.
Epileptic convulsions began six months after the leucotomy. In the first year these were very numerous and on many occasions severe status epilepticus occurred. Severe major and minor attacks persisted throughout the survival period of seven years. Death occurred suddenly from coronary thrombosis.
At necropsy, apart from the leucotomy lesion, there was slight thickening of the meninges and some shrinkage of both frontal poles. The arteries at the base and elsewhere were free of atheroma or other abnormality. The Ammon's horn was sclerosed on both sides, but more severely on the left than on the right. On the left it was much shrunken (Fig. 4) . The Sommer sector (hl) was degenerated with only a few calcified nerve cells persisting. There was total loss of nerve cells in the end plate (h3-h5). Both uncus and amygdaloid nucleus showed considerable loss of nerve cells and extensive glio-mesodermal proliferation (Figs. 5 and 6). In the uncus some of the remaining nerve cells were calcified. The densest fibrosis was displayed around the anterior cleft-like extremity of the inferior horn with proliferated ependymal cells included in the glio-mesodermal scar. The lesion extended rostrally, affecting mainly the ventro-medial portion of the amygdaloid nucleus (Fig. 6 ). There was no major lesion in the remaining part of the temporal lobe. The globus pallidus was intact.
To our knowledge, extension of the sclerosis of Ammon's horn into the amygdaloid nucleus, following severe epilepsy or other types of anoxia, has not been reported in the literature. Scholz (1951) in his recent monograph on epilepsy makes no reference to this centre. Only Brockhaus, who published a paper on the amygdaloid nucleus in 1938, described status marmoratus in the amygdaloid nucleus and the striate body in 2 cases of infantile diplegia.
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Proceedings of the Royal Society of Medtctne Obviously our observations require confirmation and amplification before it will be possible to assess their significance for the pathology of epilepsy, and of temporal lobe epilepsy in particular. It is of interest to note that recent experimental work by Gastaut (1953) and associates and by Magnus, Ponsen and Rijn (1954) , has suggested the amygdaloid nucleus, rather than any other centre of the so-called visceral brain, to be the focus from which psychomotor attacks in animals can be elicited most easily by electrical and chemical stimulation. In the human brain Feindel and Penfield (1954) regard the periamygdaloid region (including the uncus, the amygdaloid nucleus, the ventral claustrum and the insula) as mainly responsible for temporal lobe seizures.
All 6 cases with amygdaloid lesions had suffered from frequent severe convulsions. In 5 of the cases exceptionally severe status had occurred at the onset of the disease. It may be that only in such cases of special severity is an amygdaloid lesion to be expected. This would reduce its general incidence to a relatively small number, but it is possible that this type of case is perhaps more frequent in our material of temporal lobe epilepsy.
In all 6 cases amygdaloid involvement was associated with sclerosis of the Ammon's horn and of the uncus. This simultaneous affection points to a common pathogenesis; in fact, all three centres receive their arterial blood supply from anterior branches of the anterior choroidal artery: they may also have common pathways of venous drainage, although these are less well known. However, to discuss the pathogenic events in detail would lead us into a most intricate and complex problem of selective vulnerability. A full discussion of this and other aetiological problems must be left to a later stage of investigation.
SUMMARY
Recent physiological research concerning Ammon's horn, uncus and the amygdaloid complex and its relation to the pathology of temporal lobe epilepsy is briefly reviewed. The incidence of Ammon's horn sclerosis, which was 66 % in the authors' biopsy material, is discussed in the light of figures published by other workers.
In a small number of biopsy and post-mortem cases, Ammon's horn sclerosis was found to combine with a lesion of the amygdaloid nucleus. The significance of this new finding to the pathology of epilepsy cannot yet be assessed.
